A 56-year-old man with a past history of surgical resection of a primary pulmonary adenocarcinoma in the right upper lobe was admitted to our hospital because of a rapidly increasing solitary nodule (50×30 mm) in the right S 5 followed on the chest computed tomography (CT) for three months. Although we suspected recurrence of the pulmonary adenocarcinoma and performed a CTguided lung biopsy, we could not make a definite diagnosis. Therefore, to rule out recurrence of the primary pulmonary adenocarcinoma completely, a partial surgical resection of the right middle lobe was performed and a caseating epitheloid granuloma with acid-fast bacilli was found. As the causative pathogen, Mycobacterium avium complex (MAC) disease should be considered in the differential diagnosis of a rapidly increasing solitary nodule through this peculiar case of pulmonary MAC disease. (Internal Medicine 43: 855-860, 2004) 
Introduction
Pulmonary Mycobacterium avium complex (MAC) disease has been become a disease of significant importance in Japan, comprising about 80% of pulmonary nontuberculous disease-related cases in the country (1) , and there have been many reports concerning radiological findings (2) (3) (4) (5) . Although 5% of cases with pulmonary tuberculosis characterized by solitary nodules have been diagnosed as pulmonary tuberculoma (6, 7) , cases of pulmonary MAC diseases with solitary nodules are rare. In the present case, it was difficult to make a definite diagnosis and the recurrence of a past history of surgical resection of pulmonary adenocarcinoma. Finally, however, after surgical resection, we made a diagnosis of pulmonary MAC disease with a solitary nodule by Mycobacterium avium.
Case Report
A 56-year-old man with a three pack-per-day smoking history was admitted to our hospital on August 20, 2003 because of an abnormal chest shadow caused by a solitary nodule with an unclear margin which had recently appeared in the right S 5 . He had a past history of surgical resection of a primary pulmonary adenocarcinoma (20×20 mm, poorly differentiated, T2N0M0, Stage IB) in the right upper lobe on December 25, 2001 (Fig. 1 ). There were no abnormal findings in the right middle lobe on chest computed tomography (CT) three months before this admission (Fig. 2) or on a previous periodic chest CT during the follow-up period after surgical resection.
On admission, his height was 172 cm and his weight was 64 kg. His pulse rate was 66/min and blood pressure was 136/68 mmHg. His body temperature was 36.2°C. There were no abnormal physical findings, and laboratory data on admission (Table 1) revealed mostly normal results. Only FEV1.0 % was decreased in the pulmonary function test. Purified protein derivative (PPD) was moderately positive.
A chest radiograph on admission showed a solitary nodule (35×25 mm) in the right upper lung field and multiple bullae in both upper lung fields (Fig. 3) . A chest CT disclosed a solitary nodule (Fig. 4) . Gallium scintigraphy revealed a hot lesion corresponding to this solitary nodule, but there were no other hot lesions.
The histological finding of a CT-guided lung biopsy showed a partially epitheloid granuloma without caseating necrosis, but with no acid-fast bacilli on day 7 after admission. Subsequently, we were unable to make a definite diagnosis. Therefore, we finally surgically removed the solitary nodule on day 20 because adhesion of the pleura was severe. This nodule originated from the right middle lobe (S 5 ) and was 55×35×20 mm in size. Macroscopically, it was whiteyellow in color and had become completely necrotic inside. Histologically, it was found to be a so-called tuberculous granuloma consisting of epitheloid cells and Langhans giant cells with caseating necrosis (Fig. 5) , and acid-fast bacilli were positive in this tissue.
Thereafter, antituberculous drugs (isoniazid (INH), rifampicin (RFP), and ethambutol (EB)) were administered until it could be determined by polymerase chain reaction (PCR) whether the solitary nodule was associated with Mycobacterium tuberculosus or suspected MAC pulmonary tuberculoma. Afterwards, because the PCR examination of Mycobacterium tuberculosis was negative, we made a diagnosis of pulmonary MAC disease and changed treatment to RFP, EB, clarithromycin (CAM), and streptomycin (SM).
However, drug eruptions and eosinophilia were observed three days after the initiation of this combined therapy. Finally, a drug lymphocyte stimulation test (DLST) was positive for SM alone and we continued combined therapy with RFP, EB, and CAM. Microbiologically, acid-fast bacilli were detected in tissue culture and sputum specimens and Mycobacterium avium was identified by the DNA-DNA hybridization (DDH) method. The patient experienced no relapse during the follow-up period as an outpatient.
Discussion
Regarding radiological findings for pulmonary MAC disease, Albelda et al noted that alveolar infiltration, and nodular, cavitary lesions were characteristic (8) . Otherwise, Tanaka et al reported that the transitional pattern of pulmonary MAC disease was initially characterized by subpleural multiple small nodules and secondary bronchial wall thickening and dilatation (9) . However, this patient's radiological findings did not fall into any classification from type 1 to type 7 of pulmonary MAC disease by Tanaka et al (9) . Therefore, this patient who suffered from pulmonary MAC disease was thought to be a rare case showing a solitary nodular shadow. Eight cases have been previously reported in Japan (10-15) ( Table 2 ). In 1991, Gribetz et al reported that 12 of their 20 cases (60%) showing a solitary nodular shadow and demonstrating acid-fast bacilli from a resected specimen were pulmonary MAC disease and noted a close relationship between MAC and solitary pulmonary nodules in Western countries (16) (Table 3 ). Arai et al in a study of the microbiological findings of resected specimens in 32 cases diagnosed as pulmonary tuberculosis histologically by surgical resection, noted that the detection rate of acid-fast bacilli was within 52% (17) . Therefore, many cases which have been thought to be pulmonary tuberculoma histologically might be pulmonary MAC disease.
We studied the clinical findings in 21 cases of pulmonary MAC disease with solitary nodules mentioned in all previous reports in both Japan and Western countries. Subsequently, the mean age was 63.6 years old, with 9 being male and 12 female. The isolated strains identified in six cases were all Mycobacterium avium. The original locations were the upper lobe in seven cases, the middle or lingular lobe (18) upper lobe (19) . No apparent tendency was recognized and it was difficult to determine the causative pathogens from the original location. The size of the solitary nodules ranged from 15 to 50 mm, with the present case showing the maximum size and a comparatively accelerated increase because a newly solitary nodular shadow appeared in the right middle lobe on this admission despite the absence of any abnormal findings on chest CT three months before this admission (Figs. 2 and 3) . As for diagnostic procedures, three cases reported in Japan were diagnosed by bronchoscopic examination or percutaneous lung biopsy and the other cases were diagnosed from surgical tissue specimens. Although the treatment for pulmonary MAC disease consisted of only antituberculous drugs in 12 of the 21 cases, there were no recurrent cases. Initially, a recurrence of pulmonary adenocarcinoma was suspected because the patient had a past history of surgical resection of pulmonary adenocarcinoma with no clinical symptoms or negative inflammatory findings for the differential diagnosis. However, as the solitary nodule rapidly increased in size on chest CT during a three-month period and the specimen from a CT-guided lung biopsy was histologically determined to be an epitheloid granuloma, we also considered such chronic inflammatory diseases as tuberculosis or mycosis after his admission to our hospital. Although the present case was thought to be of the tuberculous resembling type because it was of the secondary infectious type and was characterized by a large nodule, no cavitary lesion had formed. Instead, we found a solid tumor with caseating necrosis and a surrounding epitheloid granuloma, which in a final histological finding was considered to possibly be a socalled tuberculous nodule. Tsukamura proposed that because pulmonary MAC disease is characterized by a thin-walled cavitary lesion on chest radiographs, there should be marked caseating necrosis and fibrosis histologically (19) . From the histological findings, we could not determine why the solitary nodule was rapidly increasing from the histological findings. Although such possibilities as an immune response of the host, a difference in infectious site, such as the alveolar region or the peripheral airway, or organic factors exist, the reason for the nodule's rapid increase is still unknown.
Regarding treatment, we initially diagnosed this case of pulmonary MAC disease with a solitary nodule in the lung field as a pulmonary tuberculoma based on the histological diagnosis and started combined therapy with antituberculous drugs. However, since the clinical effectiveness of chemotherapy using antituberculous drugs is presently poor (20, 21) , surgical resection; e.g., video-assisted thoracoscopic surgery (VATS), should be recommended for the treatment of pulmonary tuberculosis but also pulmonary MAC disease should be considered when a rapidly increasing solitary nodule is detected, as in this peculiar case, the nodule should be examined histologically and a culture examination of acidfast bacilli should be made to obtain identification. 
